Summary. In comparison to controls reared in isolation, female rats reared in the presence of an adult male from weaning attained puberty 5 days earlier when living in groups or almost 9 days earlier when living singly with a male. Accelerated sexual development occurred in the absence of accelerated physical growth.
Summary. In comparison to controls reared in isolation, female rats reared in the presence of an adult male from weaning attained puberty 5 days earlier when living in groups or almost 9 days earlier when living singly with a male. Accelerated sexual development occurred in the absence of accelerated physical growth.
The process of sexual maturation in the female rat is susceptible to modification by manipulation of environmental factors (Donovan & van der Werff ten Bosch, 1965; Moltz, 1975) . Rats reared in small litters and thus presumed to have access to a plentiful milk supply displayed coincident vaginal opening, first oestrus, and mating behaviour at a mean age of 38-41 days, but these measures were asynchronous in rats reared in large litters and occurred an average of 5-10 days later in life (Kennedy & Mitra, 1963) . Chronic underfeeding after weaning induces similar delays in reproductive matura¬ tion (Kennedy & Mitra, 1963; Widdowson, Mavor & McCance, 1964) but attempts to accelerate the onset of puberty by providing a high-protein diet proved unsuccessful (Mandi & Zuckerman, 1952) . Factors which have been shown to accelerate sexual maturation in rats include exposure to continuous light (Relkin, 1968) , birth in summer rather than in winter (Ramaley & Bunn, 1972) , and exposure to cold (Mandi & Zuckerman, 1952) .
In female mice, stimuli from males accelerate and stimuli from females inhibit the rate of sexual maturation (Vandenbergh, 1967 (Vandenbergh, , 1973 Kennedy & Brown, 1970; Cowley & Wise, 1972) . Since the rat has been the animal most commonly chosen for experiments designed to unravel the physiological basis for puberty (Donovan & van der Werff ten Bosch, 1965; Moltz, 1975) , it seemed worthwhile to determine whether the process of sexual maturation in the female rat is also susceptible to male stimulation. Adult, Holtzman rats of both sexes were purchased in December and mated after 1 week of acclimatization to the laboratory to produce the animals used in this study. On the 2nd day after birth all litters were reduced to 8-10 young by preferentially discarding males, but at least one male was left in each litter. The young were weaned at 21 days of age and all females were weighed and placed in one of four groups by split-litter assignment. Treatments were then randomly assigned to each of the groups as follows : Group 1, isolated females ; Group 2, females caged singly with a male; Group 3, females grouped four to a cage; and Group 4, females grouped four to a cage with a male present. The males used were adults of proven fertility. All animals were housed in 45x23x 15 cm cages and freely provided with Purina rat chow and tap water. Two rooms with separate air-exchange systems were used, one for Groups 2 and 4 and one for Groups 1 and 3. Each room was on a 14-hr light : 10-hr dark lighting schedule and was maintained at 22+3°C with relative humidity held between 30 and 70%. All measures were subjected to analysis of variance and comparisons were made by the LSD procedure (Sokal & Rohlf, 1969) .
Each animal was examined daily for vaginal opening. When the vagina was found to be perforate, body weight was recorded and a vaginal lavage was taken daily thereafter until either full cornification of the vaginal epithelium was detected, the female displayed a seminal plug in the vagina, spermatozoa were detected, or in a few cases obvious signs of pregnancy were noted. In the last event pregnancy was allowed to go to term and first oestrus was considered to have occurred 21 days before parturition. No differences in the age at vaginal opening were noted among any of the treatments (Table 1 ). An analysis of variance for first oestrus showed a highly significant (P<0-0001) effect of the male's presence. Isolated females reared in the presence of a male attained first oestrus an average of 8-6 days earlier (P<0-01) than those reared without a male present. Similarly, the females in groups showed first oestrus 5-1 days earlier (P<0-01) when a male was present than in the absence of a male. The overall effect of grouping was not significant, but comparing the results for Groups 2 and 4 showed that grouping did result in a significant delay in first oestrus (P<0-01).
The body weight of females reared under all treatments was similar at weaning (Table 1) and no significant differences in weight at vaginal opening or in growth rate to the age of vaginal opening was detected. Females appeared to grow more rapidly in the presence of a male but the differences were not significant (P<0-10).
A potential for bias exists in these data because five indices were used to determine sexual maturation in the male-exposed groups, three of them (seminal plug, spermatozoa in vagina, and conception) were at least partly a function of the male, and only two indices (vaginal opening and vaginal cornification) were common to all groups. With few exceptions our evaluation of vaginal cornification accurately predicted the date of conception. Of 60 females housed with males in groups, 53 became pregnant. Of these 53 females, 5 displayed a seminal plug on the day of vaginal opening and thus a vaginal lavage was unobtainable. Among the remaining 48 females, the day of conception was accurately predicted from the presence of a cornified vaginal smear. Similarly, among females housed alone with a male all 14 became pregnant. Six of these displayed a seminal plug on the day of vaginal opening and of the remainder vaginal cornification failed to signal conception in only one case. Thus it would seem that the potential for bias was trivial.
Mouse studies have shown that the presence of females can inhibit the sexual maturation of other females (Vandenbergh, 1973) . Grouped female mice attain puberty 11 days later than isolated females in the presence of a male and 19 days later when male influences are excluded. This delay in puberty may also be due to chemical stimuli because isolated female mice exposed to bedding material soiled by a group of females show retarded sexual development (Drickamer, 1974) . In the rat, the female inhibitory effect was only revealed when females were in the presence of males and the magnitude of the effect is considerably less than in mice.
In the mouse, much of the acceleratory effect of the male on female sexual maturation can be ascribed to a pheromone found in male urine (Cowley & Wise, 1972; Colby & Vandenbergh, 1974; Vandenbergh, Whitsett & Lombardi, 1975) . In these earlier studies it was found that urine produced by male rats significantly accelerated sexual development of female mice. It is possible therefore that urine from male rats contains a substance which is capable of inducing accelerated maturation of female rats and that this substance is similar to that found in the urine of male mice.
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